Introduction
Breast cancer remains the most commonly diagnosed cancer and the second-leading cause of cancer deaths for US women, although improved access to screening and advances in treatment strategies have lowered breast cancer mortality. 1 The US Preventive Services Task Force has recommended biennial mammography for women between 50 and 74 years of age. 2 This grade B recommendation qualified mammography as a prevention benefit of the Patient Protection and Affordability Act 3 and will decrease financial barriers to breast cancer screening. The US health system is preparing to expand coverage to currently uninsured women, but we anticipate that the impact of barriers besides lack of access and coverage will continue to undermine preventive screening efforts. Women with low socioeconomic status, uninsured status, and nonwhite race have in the past experienced inequities with respect to lack of awareness of the benefits of screening, access to care, and adverse outcomes. [4] [5] [6] [7] By better understanding those women who remain unscreened, despite being insured and actively encouraged to undergo screening, we can refocus our strategies for promoting preventive services.
In addition to access and coverage, socioeconomic issues, health status, use of health services, and social/cultural considerations have been identified as barriers to breast cancer screening. Lower breast cancer screening rates have been associated with nonwhite race, low level of education, and low socioeconomic status. [6] [7] [8] [9] [10] Low income can counteract the advantage of otherwise good geographic access because it is associated with difficulties with transportation, child care, and work schedules. 11 Women with health conditions such as disability, 12 depression, 13 and morbid obesity (body mass index [BMI] > 40 kg/m 2 ) 14, 15 are less likely to complete screening. Although women are more likely to have been screened if they have a family history of breast cancer 9, 16, 17 or if they have ever had relevant symptoms or abnormal test results, 11 screening may be perceived as less important for those without these risks. Not having a usual source of care, not having a primary care physician (PCP), and failing to engage in other healthpromoting behaviors also predict unscreened status. 9, 10, [16] [17] [18] In women of color, the decision to forgo screening may reflect distrust because of perceived disrespect of physicians. 19 Among Latinas, cultural barriers such as fear, embarrassment, and a sense of fatalism have been linked to nonadherence to mammography recommendations. 20 Health care delivery systems have actively addressed some of these factors with programs that facilitate bonding with a personal physician, educate care teams about diversity, and address common barriers. Despite such efforts, a cadre of women continues to forgo screening.
Kaiser Permanente (KP) Colorado (KPCO) is an integrated health care system that provides continuous access to care, preventive services for reduced copayment or no copayment, and systematic outreach and inreach programs. This article describes the characteristics of a large group of insured women who remained unscreened for breast cancer for more than 2 years. KPCO used outreach and inreach strategies validated in other multimodal programs [21] [22] [23] [24] to address common barriers and achieved mammography screening rates at the 80th percentile. But as Figure 1 indicates, screening rates have reached a plateau during the last 5 years. We focused on the approximately 20% of women who should have undergone screening but did not.
We examined demographic and social characteristics, health status, and use of health care services in our insured population to identify characteristics associated with unscreened status. An internal Equitable Care Report in 2010 addressing disparities in effectiveness of care measures at KPCO showed that the rate of breast cancer screening was lower in black (73.3%) and Latina (73.4%) women compared with whites (78.2%) and all women (77.2%). 25 We were therefore particularly interested in investigating the relationship between screening status and these newly collected data about self-identified race, ethnicity, and language preference (RELP). The purpose of this analysis was to identify opportunities for future quality-improvement initiatives to reach insured women who remain unscreened.
Methods

Population of Interest and Data Sources
KPCO has more than 530,000 members. We evaluated data from 47,946 insured women age 52 to 69 years with continuous enrollment for the 24 months through July 2010, ie, women who had 2 years after turning 50 to complete mammography in our system. For this age group, the US Preventive Services Task Force has strongly recommended screening with mammography every 2 years. 2 Women were considered unscreened if there was no report available of a completed mammogram during this time period. Data sources used to assess health status and use of health care services included KPCO's electronic medical records; population registries tracking routine preventive care, including mammography screening; and chronic disease management programs. RELP data have been collected routinely during phone and office encounters since 2007 and were self-identified for approximately 70% of all members during the study period. Women were categorized as missing RELP data if their race/ethnicity was unknown to them (eg, in those who were adopted), if they declined to give this information, or if no RELP code was available for analysis. Demographic information from membership databases provided information about marital status and source of insurance (ie, commercial, Medicaid, or Medicare). The analysis was done in the context of quality-improvement efforts.
Breast Cancer Screening Program
The breast cancer screening program at KPCO included tracking mammography screening rates reported at the regional, office, and clinician levels; prompts to clinicians for members due or overdue for screening through the electronic medical record system; proactive outreach letters; as well as automated reminder calls to members. Inreach reminders at check-in for primary care or mental health services identified women due for screening. Beginning in 2007, personal outreach calls to overdue women were made twice a year through a centralized call center that offered the option of booking a radiology appointment during the call. Educational materials providing information about common fears and barriers and the importance of screening were available online and in offices, in both Spanish and English. Barriers addressed in educational materials included lack of knowledge regarding risk, fear of an abnormal result, pain, potential damage to implants, fear of radiation exposure, and inconvenience.
Statistical Analysis
The analysis was performed in mid-2010 with SAS 9.13 (SAS Institute; Cary, NC). We used Poisson regression models with robust error variance with screening as the dependent variable to estimate relative risk. 26 Adjusted models included all the analysis variables. Secondary models looked at predictors of screening within the strata of black and Latina women. Differences in visit history, bonding, insurance status, and age were examined between those who were and were not missing RELP data.
Socioeconomic variables included age, race/ethnicity, language preference, marital status, and insurance type (commercial, Medicaid, or Medicare). Health status variables included smoking status and BMI. BMI was calculated in kg/m 2 and tracked electronically. Another health status variable was presence of a chronic disease (asthma, coronary disease, kidney disease, depression, diabetes, and heart failure), as indicated by active enrollment in a chronic disease registry. Use of health care services was assessed on the basis of evidence of having selected a PCP and visit history in Primary Care, Obstetrics and Gynecology (OB/GYN), and other specialty departments within the last year. The contribution of individual variables to the screening population as a whole was evaluated by calculating the population-attributable risk as (relative risk [RR] -1) / RR × proportion exposed population, where RR is the relative risk. The increase in screening rate in 2007 was related to the initiation of radiology outreach calls to women overdue for screening. The gray area indicates the target population for this initiative.
Results
The population was predominately white (55.5%). Race and ethnicity data were missing for 29.0%, and the remaining members identified themselves as Latina (7.0%), black (3.7%), other (2.9%), or Asian (1.8%). Most of the population (59.9%) was between the ages of 55 and 64 years. The majority (79.7%) had commercial insurance, and none had dual eligibility (Medicaid and Medicare). All variables analyzed had significant univariate associations with screening status (p < 0.001), with the exception of chronic disease status: only depression and asthma were significantly associated with screening status (Table 1) . Of the 13,926 women with missing race/ethnicity data, 329 (2.4%) had "unknown" race (for example because they had been adopted); 705 (5.1%) had declined to give this information; 816 (5.9%) responded but listed "other" as their category and the majority, 12,076 women (86.7%), had no RELP code captured.
Adjusted relative risk estimates and results of populationattributable risk calculations are shown in Table 2 . Women were more likely to be unscreened if they were younger than the comparison group (ie, younger than 65 years). Women who were not married were also more likely to be unscreened. Women insured through Medicaid were less likely to be screened, compared with members with commercial coverage. A lower screening rate was not evident among women insured through Medicare. With respect to health status, current smokers were more likely to be unscreened than nonsmokers, and women with BMI ≥40 kg/m 2 or <18.5 kg/m 2 were more likely to be unscreened. The greatest chronic disease impact was for those with heart disease or heart failure. Evaluation of use of health care services showed that the likelihood of completing screening progressively increased with the number of office visits in Primary Care, OB/GYN, or other specialty departments. Self-identified nonwhite ethnicity increased risk of being unscreened for black, Latino, and "other" (eg, American Indian) members and for those with missing race/ethnicity data, but not for Asians. Women who identified themselves as Spanish speakers were more likely to have undergone screening than English speakers. Stratified models looking at associations between different variables and screening behavior in black and Latina women did not suggest differences in the impact of health variables such as smoking or BMI in these populations (data not shown). Despite increased relative risks for most nonwhite women (except Asians) compared with whites, population-attributable risks for the nonwhite race categories were relatively low (0.01). Of greater impact than nonwhite race was missing race/ethnicity data, which had a population-attributable risk of 0.10.
Women with missing race/ethnicity data had evidence of some use of the system, but on average they used it less than those whose data were complete. Although nearly all women were bonded with a PCP, those with missing race were more likely to be unbonded (3.17%) compared with those with race data (1.27%) (p < 0.001). Among those with missing race/ ethnicity data, 33.2% had had no primary care visits, compared with 17.2% of those whose race/ethnicity data were recorded (p < 0.001). Regarding all office visits (including primary care visits), 18.8% of women with missing race/ethnicity data had had no clinic visits during the study period, compared with 5.95% of women with complete race/ethnicity data. Younger women were more likely to be missing race/ethnicity data, but there was no clear pattern based on insurance status.
Discussion
In our population, greater improvement in mammography screening rates could be achieved by increasing screening among those women who have missing race/ethnicity data than by efforts targeted at those known to be racial/ethnic minorities. Women who identified Spanish as their preferred language were more likely to have been screened, suggesting that lack of acculturation itself was not a barrier. Because selfidentified race/ethnicity data have been routinely collected during office visits and phone communication since 2007, its absence suggests less use of the care delivery system. Women whose records were missing this information had lower rates of bonding and had fewer office contacts compared with those whose records included this information. Although women can request and undergo mammography screening without an office visit, those with more office visits in any setting were more likely to have been screened, suggesting that the factors driving failure to have an office visit may also hinder proactive health promoting behavior, independent of office-based care. In our analysis, even when we controlled for other variables associated with low participation in preventive screening, such as Medicaid insurance coverage, active smoking, and obesity, the dominant impact of missing race/ethnicity data persists.
A 2006 systematic review of 114 articles about disparities research using administrative and secondary data from the Veterans Health Administration (VHA) investigated the effect of missing race/ethnicity data on potential study bias. 28 Although missing race/ethnicity data were common, more than 40% of the studies either did not discuss or quantify missing race/ ethnicity data, even when such data were the primary focus of the research question. The data that were available were usually correct. The authors noted that the absence of race/ ethnicity data in administrative data not from the VHA (such as Medicare) is frequently nonrandom, with higher rates among minorities, and that this was also true of the VHA databases. When the total membership in KPCO is examined at a population level, members without self-reported race/ethnicity data appear to have a similar race/ethnicity distribution as members whose records do contain these data. (See Table 3 . The data in Table 3 were gathered from an unpublished report provided by the Center for Healthcare Analytics at KP that includes imputed race/ethnicity based on geographic coding and surname analysis for members without self-reported race/ethnicity data.) However, in the subset of women in our study population who Although women can request and undergo mammography screening without an office visit, those with more office visits in any setting were more likely to have been screened … Younger women were more likely to be missing race/ ethnicity data … are both unscreened and missing race/ethnicity data, there may actually be a higher proportion of minority women who are not identified and are missing data caused by issues related to their minority status; this could be an area of further analysis. Our study cannot demonstrate the reason for the association between missing race/ethnicity data and screening status. Women with missing race/ethnicity data had an even higher probability of being unscreened than women known to be of a minority race and seemed to have relatively less contact with our care delivery system. Our results cannot be generalized to uninsured women, because continuous coverage at least for 2 years was a prerequisite for inclusion in this analysis. The unscreened women who had relatively less contact with our delivery system may include a small number who had secondary insurance and obtained care elsewhere. If women are undergoing screening at KP arranged independent of any office contact, they are likely to be few in number. A qualitative assessment of women very overdue (by at least 4 years, N = 169 respondents) for screening, done by KP Northern California in 2009, 29 found that only 7% of respondents had had a mammogram outside of KP. The most common barriers identified in responses to a survey questionnaire were related to pain (38.5% of respondents), perception of low risk (28.4%), and concern about repeated radiation exposure (26.6%). Further, 37.8% of respondents did not want to get a mammogram, "no matter what." We do not know the socioeconomic status or level of education of those for whom we are missing data, and we suspect that these variables likely affect their willingness and capacity to obtain preventive services.
Population-based approaches using phone or mail to reach out to those who have already refused preventive services can be resource intensive and ineffective. 30 Our breast cancer screening program includes educational materials to address common barriers and a strategy of outreach calls from a centralized call center. The result was an initial improvement in 2007, but increases in screening rates did not continue (Figure 1) . A subset of women have made an informed decision not to undergo screening. The results of the analysis reported here have encouraged us to scale back initiatives targeting racial/ethnic groups and to focus instead on collaborating across outreach programs to build relationships with women with low use of our health services. Our current strategy is to "engage the unengaged" in any setting: mammography inreach occurs during nonprimary care contact, including visits to dieticians, mental health professionals, and other specialists. Office and call center staff are being trained to assess readiness to change using motivational interviewing. PCPs call women in their panel who are overdue by 3 years for mammography for a personal discussion regarding screening. During these calls, physicians can address individual barriers, and women who make an informed decision against screening are excluded from future outreach. Unscreened women who are not bonded to a PCP receive a personal call from the team dedicated to women's preventive services to assist them in choosing a PCP and to address gaps in preventive care, including mammography. New members, many of whom may delay making their first appointment, receive personalized guidebooks that link them to Web-based guidelines for screenings, including mammograms.
Although this study has helped us to refocus our efforts to reach unscreened women, it has also raised provocative questions about the meaning of missing race/ethnicity data as well as the potential utility of this lens for examining other aspects of health care inequity. Even as we continue to reach out to those who, although insured, do not fully participate in preventive care, we need to improve our understanding of the causes, which can be subtle and complex, of health care disparities. v
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